There is a positive trend in the oxygen isotope signal in both cores, which in the coastal core corresponds to a temperature increase of about 1.8øC since the early 1930s, and in the high-altitude core to about 0.8øC since 1865. However, it is likely that part of this increase in (5180 iS due to a change of moisture source.
Introduction
Lately, Antarctic mass balance has received increased attention because of the ongoing discussion of an enhanced greenhouse effect, where one of the important questions is how a warming would affect the large ice sheets on Earth. However, the response of ice sheet mass balance to climatic changes is slow, and it is therefore difficult to directly connect any changes in the extent and height of the ice sheet to a changing climate on short timescales. Snow accumulation is considered a more sensitive climatic parameter because it is found to be empirically correlated to the air temperature [Robin, 1977; Fortuin and Oerlemans, 1990; Giovinetto et al., 1990 ]. An example of the importance of accumulation as a sensitive indicator of temperature changes was demonstrated by Alley et al. [1993] who showed that the precipitation over Greenland increased by 100% in only 3 years during the transition from the last glacial to the Preboreal.
More recent increases in accumulation during the last 30-40 years have been reported for coastal Antarctica [Morgan et al., 1991] , the interior ice sheet [Petit et al., 1982] as well as from the Antarctic Peninsula [Peel, 1992] . At this point, any wider implications of these changes are difficult to assess, because glaciological data are sparse from large parts of Ant- below 20 m. The snow/firn density was determined immediately agter the retrieval by measuring and weighing each core section on an electronic scale. The snow in the uppermost meter was poorly sintered, and therefore density was measured in a pit where stratigraphic studies and snow sampling were also performed.
The temperature at 10 m (equivalent to the mean annual temperature) [Loewe, 1970] was measured in the bore hole using a thermo-element calibrated to Celsius with an accuracy of + 0.1 øC. The cable was legt in the bore hole for more than 12 hours so that a stable value could be obtained.
The cores were packed in plastic bags and stored in insulated wooden boxes before further transportation to a freezer at the Swedish research station, and later by ship to Sweden. Core E was subsampled for oxygen isotopic analyses in a cold room (-18øC). A longitudinal section of each core piece, approximately 2 cm, was removed with a bandsaw and cut into smaller subsamples. The upper 10 m of the core was cut into 5-cm pieces and the rest of the core into 3-cm pieces, which gave at least 10 samples per accumulation year. The samples were melted in plastic beakers and poured into plastic bottles and refrozen until analyzed with a VG-Fisons Sira Series II mass spectrometer at the Stable Isotope Laboratory at University of Maine.
Core Epica was processed in a cold room (-10øC) at the University of New Hampshire using special procedures such as particle-free suits, face masks, and tools to minimize contamination [Buck et al., 1992] . About 2 cm of the outer core section was mechanically cut away to clean the core. The clean sections of the core were put in precleaned (washed with double-deionized water with resistivity > 18 M f•) and dried containers. The 3-cm samples were melted in these containers, aliquots were taken for major ion analysis, methanesulfonic acid (MSA) and oxygen isotopes. The major ions were analyzed within 2 hours of melting, the MSA and samples were refrozen. The cations were analyzed on a CS 12 column and the anions on a AS4A-SC, 2-mm column. Both used suppressed chromatography. The analyzing method, including accuracy of the measurements are described by Whitlow et al. [1992] . Oxygen isotopes for this core were analyzed by the stable isotope mass spectrometer at the University of Copenhagen.
The ECM record for both cores was obtained using the standard method for ice developed by Hammer [1980] . Comparison of ECM and ion data from core Epica suggests that the method is applicable on firn as well as ice. These measurements were made during constant temperature conditions at -18øC and with a constant applied voltage of 500 V. A fresh surface was cut in the firn with a microtome knife and the sliding speed was controlled manually. Each core piece was measured several times to ensure the reproducibility of the experiment.
Dating
The oxygen isotope stratigraphy in core E shows welldeveloped annual cycles (Figure 2 and it is likely that the diffusion due to the densification [Johnsen, 1977] Figure 3. The sodium and nitrate profiles used for dating for the uppermost 21 years and the complete profile of the sulfate record from core Epica on Amundsenisen.
Results and Discussion
The Accumulation Records
The core site information and a compilation of the obtained glaciological measurements are presented in Table 1 . The annual accumulation rates were calculated for both cores using the summer peak as the dividing horizon between different years. Both the annual and the smoothed accumulation data are presented in Figure 5 . The decadal accumulation rates for both cores and the accumulation between the different dating horizons in the core Epica are presented in Table 2 . The mean annual accumulation for the entire period is 32.4 cm water equivalents (w. eq.) for site E and 7.7 cm w. eq. for core Epica.
The annual accumulation record from core E shows large interannual variability throughout the whole sequence, which is not uncommon for an accumulation record. Processes such as redistribution by wind tend to be very local, and it is therefore more reliable to look at trends over longer time periods rather than at values from individual years. The accumulation The core Epica 6180 record also shows an increasing trend, but only 0.006%o yr -1, 6 times less than at the coastal site. The increase in the 6180 record is equivalent to a temperature increase of about 0.8øC since 1865 (significant at the 99% level). The warming of the southern hemisphere has been estimated at 0.5øC since the end of the last century [Briffa and dones, 1993] , so that the stable isotope record indicated temperature is in the same order of magnitude.
The different magnitude of temperature increase between these two areas could be explained by the fact that highaltitude areas experience a more stable climate than coastal areas, which are affected more by changing sea ice extent and cyclonic activity. The area below 1200 m asl, the altitude of the HeimefrontOella mountain range (Figure 1) , a likely barrier for cyclones, is probably the most sensitive to such changes in this region. The elevation of the ice surface quickly increases to >2000 m asl inland from Heimefronttjella and to almost 3000 m asl at the core Epica drilling site. Large interannual temperature variability is well known to complicate direct comparisons between ice core records [Morgan, 1985 Zwally, 1989]. However, the oxygen isotope record in core E suggests contemporaneous temperature increase and accumulation decrease. A similar contradictory relationship between temperature and accumulation from the Antarctic Peninsula was discussed by dones et al. [1993] . They attributed this to either layer thinning at depth due to ice movement, or to changing moisture sources recorded in the oxygen isotope record. Neither of these explanations seem to apply to our field area; because our cores are less than 5% of the total ice depth, it is unlikely that layer-thinning due to ice flow would be a problem. As stated, the correlation between our temperature record and the Halley record suggests that changes in [Morgan et al., 1991 ] . Furthermore, it is important to remember that snow accumulation is largely affected by local processes such as erosion and redistribution by wind. In contrast, the oxygen isotopic content should be a more regional climate indicator and therefore this localregional difference could be enough to explain why the trends in accumulation and temperature are different.
At high elevations, the oxygen isotope record is probably not

Conclusions
The stable isotope records from both the coastal firn core and the high-altitude core suggest positive temperature trends. In the coastal core the trend corresponds to about 1.8øC since the early 1930s, and in the high-altitude core to about 0.8øC since 1865. These temperature estimates do not include any changes in moisture source. However, the magnitude of the temperature changes are in agreement with the IøC increase years are confirmed by stake measurements which suggest that underestimation of the snow density in the cores is not alone responsible for the recent low accumulation. We suggest that the decrease in accumulation is related to either the decrease in fall temperatures as shown in the Halley record, which could affect precipitation negatively, or a change in the cyclonic trajectories. Further work involving satellite images from in this area might provide more clues to help resolving this problem, and more cores from the area and nearby areas would indicate whether this accumulation trend is local or regional.
